
MEMORANDUM CH2MHILL

PCB SOIL SAMPLING AT WEBSTER STREET PROPERTY FIRST

SOUTH PROPERTIESPROPERTIE LLC

TO JERRY BARTLETTEMERALD SERVICESSERVICE INC

COPIESCOPIE CAROLYN KOSSIKCH2M HILL

FROM RACHEL CHANGCH2M HILL

DATE MAY 23 2005

INTRODUCTION

THE PURPOSE OF THISTHI MEMORANDUM IS TO SUMMARIZE THE FIELD PROCEDURESPROCEDURE AND THE RESULTSRESULT OF

THE PCB SOIL MVESTIGATION CONDUCTED AT THE WEBSTER STREET PROPERTY LOCATED AT 7343 EAST

MARGINAL WAY SEATTLE WASHINGTON FIGURE 1

THE WEBSTER STREET PROPERTY IS 4ACRE PROPERTY OWNED BY FIRST SOUTH PROPERTIESPROPERTIE LLC IT IS

ALSO KNOWN AS THE FIRST SOUTH PROPERTIESPROPERTIE AND PARCEL E THE PROPERTY
IS ZONED INDUSTRIAL IT

IS LOCATED NORTH OF BOEING PLANT BETWEEN SLIP AND EAST MARGINAL WAY ADJACENT PROPERTY

OWNERSOWNER INCLUDE THE BOEING COMPANY TO THE SOUTH AND CROWLEY MARINE SERVICESSERVICE CROWLEY

TO THE WEST CROWLEY OWNSOWN SLIP AND UP TO 10 FEET ABOVE THE MEAN HIGH WATER MARK ALONG

THE EASTERN BANK OF SLIP ADJACENT TO WEBSTER STREET PROPERTY THE WEBSTER STREET PROPERTY

IS CURRENTLY USED FOR DISPATCH AND SHORT AND LONGTERM EQUIPMENT AND TRUCK TRAILER STORAGE

BY EMERALD SERVICESSERVICE INC EMERALD THE PROPERTY IS PARTIALLY PAVED AN OFFICE TRAILER IS

LOCATED ON THE PROPERTY ONE SMALL BUILDING IS LOCATED ALONG THE SOUTH FENCE LINE THAT

BORDERSBORDER BOEING PROPERTY ACCORDING TO EMERALD PERSONNEL NO INDUSTRIAL PROCESSESPROCESSE ARE

CONDUCTED AT THE SITE

IN JULY 2004 THE CITY OF SEATTLE COLLECTED SEDIMENT SAMPLESSAMPLE IN AND AROUND SLIP 4 THE RESULTSRESULT

OF THISTHI SAMPLING EVENT WERE DESCRIBED IN THE REPORT
TITLED LOWER DUWAMISH WATERWAY SLIP

EARLY ACTION AREA CRUISE AND DATA REPORT INTEGRAL 2004 ELEVATED CONCENTRATIONSCONCENTRATION OF

POLYCHLORINATED BIPHENYLSBIPHENYL PCBSPCB WERE FOUND IN SEDIMENTSSEDIMENT ALONG THE BANK BELOW THE

WEBSTER STREET PROPERTY THESE SAMPLE LOCATIONSLOCATION HAVE BEEN IDENTIFIED ON FIGURE
WITH THE

ANALYTICAL RESULTSRESULT OF THE SAMPLING COMPILED IN TABLE 1

IN APRIL 2005 EMERALD CONDUCTED SOIL INVESTIGATION AT THE REQUEST OF ECOLOGY IN AN ATTEMPT

TO DETERMINE IF PCBSPCB ARE PRESENT ON THE WEBSTER STREET PROPERTY THE SAMPLE LOCATIONSLOCATION

SELECTED FOR THISTHI ROUND OF SOIL INVESTIGATION ROUGHLY CORRESPOND TO THE LOCATIONSLOCATION SAMPLED IN

THE JULY 2004 SAMPLING EVENT EXCEPT THEY ARE LOCATED FURTHER IN LAND AND ARE WITHIN THE

WEBSTER STREET PROPERTY BOUNDARY COPY OF THE SAMPLING AND QUALITY ASSURANCE PROJECT

PLAN ATTACHMENT PREPARED FOR THISTHI SOIL INVESTIGATION WAS FORWARDED TO MS SUNNY BECKER

OF ECOLOGY PRIOR TO SAMPLING
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SAMPLE COLLECTION

ON APRIL 2005 SURFACE SOIL SAMPLESSAMPLE TO 10 CM PLUSPLU ONE DUPLICATE SAMPLE WERE

COLLECTED ABOVE THE EASTERN BANKSBANK OF SLIP ABOUT 10 TO 20 FEET INSIDE THE WEBSTER STREET

PROPERTY BOUNDARY THE SAMPLESSAMPLE WERE COLLECTED FOLLOWING THE PROTOCOLSPROTOCOL DESCRIBED IN THE

SAMPLING AND QUALITY ASSURANCE PROJECT PLAN MS BECKER WAS ON SITE TO OBSERVE THE

SAMPLING EVENT THE COORDINATESCOORDINATE OF THE SAMPLE LOCATIONSLOCATION WERE RECORDED USING HANDHELD

GPS FOR FUTURE REFERENCE THE SOIL SAMPLING LOCATIONSLOCATION WERE PLOTTED USING GPS DATA AND ARE

SHOWN ON FIGURE 2

LABORATORY ANALYSISANALYSI AND QNQC REVIEW

THE SAMPLESSAMPLE WERE ANALYZED BY ANALYTICAL RESOURCESRESOURCE INC ARI IN TUKWILA WASHINGTON FOR

PCBSPCB USING SW846 8082 AND TOTAL ORGANIC CARBON USING EPA 9060 ALL OF THE SAMPLESSAMPLE WERE

EXTRACTED ANALYZED AND REPORTED BY THE LABORATORY TWICE DURING THE FIRST ROUND OF

EXTRACTION AND ANALYSISANALYSI THE SAMPLESSAMPLE RESULTSRESULT WERE REPORTED AT DETECTION LIMITSLIMIT HIGHER THAN

THOSE SPECIFIED IN THE SAMPLING AND QUALITY ASSURANCE PROJECT PLAN AT THE REQUEST OF

CH2M HILL THE LABORATORY REEXTRACTED REANALYZED AND REPORTED THE SAMPLE RESULTSRESULT

SECOND TIME WITH THE SPECIFIED DETECTION LIMITS THE RESULTSRESULT FROM THESE TWO SETSSET OF DATA WERE

FAIRLY CONSISTENT WITH THE EXCEPTION OF AROCLOR 1254 DURING THE REEXTRACTION AND RE

ANALYSISANALYSI THERE WERE UNEXPECTED CHROMATOGRAPHIC INTERFERENCESINTERFERENCE IN OF THE SAMPLESSAMPLE FOR

AROCLOR 1254 CAUSING THE AROCLOR 1254 RESULTSRESULT TO BE REPORTED AS NONDETECTSNONDETECT AT 10 TIMESTIME THE

EXPECTED DETECTION LIMITS SINCE AROLCOR 1254 WAS ALSO DETECTED IN OF THE SAMPLESSAMPLE DURING

THE FIRST ANALYSISANALYSI IT APPEARSAPPEAR THAT AROCLOR 1254 IS INDEED PRESENT IN THE SAMPLES THEREFORE IT

IS DETERMINED THAT THE DATA FROM THE FIRST ANALYSISANALYSI SHOULD BE USED FOR DATA ANALYSISANALYSI TABLE 2

THE QUALITY ASSURANCE QUALITY CONTROL QA QC MEASURESMEASURE PERFORMED BY THE LABORATORY

INCLUDED METHOD BLANK SURROGATE LABORATORY SPIKE AND SPIKE DUPLICATE AND MSMSD
ANALYSES ALL QAQC PARAMETERSPARAMETER WERE WITHIN THEIR RESPECTIVE LABORATORY ESTABLISHED

CONTROL LIMITS AT 17 THE RELATIVE PERCENT DIFFERENCE FOR DUPLICATE SAMPLESSAMPLE FSO7BKO7 AND

FSO8BKO6 IS WITHIN THE EXPECTED RANGE FOR SOIL SAMPLES THE SAMPLE RESULTSRESULT FOR ALL ANALYSESANALYSE

ARE CONSIDERED AS APPROPRIATE FOR QUANTITATIVE USAGE THE ANALYTICAL DATA REPORTSREPORT FROM BOTH

SETSSET OF ANALYSESANALYSE ARE INCLUDED AS ATTACHMENT 2

SAMPLE RESULTSRESULT

ANALYTICAL RESULTSRESULT INCLUDING TOCSTOC INDIVIDUAL AROCLORSAROCLOR TOTAL PCBSPCB CALCULATED AND TOTAL

PCBSPCB NORMALIZED FOR ORGANIC CARBON DC CALCULATED ARE PRESENTED IN TABLE 2 TOTAL PCBSPCB

WERE CALCULATED BY SUMMING ALL DETECTED AROCLORS WHEN NO AROCLOR WERE DETECTED THE

SINGLE HIGHEST DETECTION LIMIT WAS REPORTED WHEN ONE OR MORE INDIVIDUAL AROCLORSAROCLOR WERE

DETECTED ONLY THE DETECTED CONCENTRATIONSCONCENTRATION WERE SUMMED THISTHI METHOD OF CALCULATION IS

CONSISTENT WITH THOSE REPORTED IN THE LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

CRUISE AND DATA REPORT INTEGRAL 2004

THE RESULTSRESULT ARE COMPARED TO THE FOLLOWING REGULATORY STANDARDSSTANDARD
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WASHINGTON STATE SEDIMENT MANAGEMENT STANDARDSSTANDARD SMS SEDIMENT QUALITY STANDARDSSTANDARD

SQS WAC 173204320 OF 12000 TGKG OC NORMALIZED

MODEL TOXICSTOXIC CONTROL ACT MTCA METHOD SOIL CLEANUP LEVEL FOR INDUSTRIAL LAND USE

OF 10000 UGKG

NONE OF THE SAMPLE RESULTSRESULT EXCEEDED SQS OR MTCA METHOD FOR PCBS

CONCLUSION

ANALYTICAL RESULTSRESULT AS SUMMARIZED IN TABLE INDICATE THAT DETECTABLE CONCENTRATIONSCONCENTRATION OF PCBSPCB
PREDOMINANTLY AROCLORSAROCLOR 1254 AND 1260 ARE PRESENT IN THE SURFACE SOILSSOIL ALONG THE TOP EDGE OF

THE EASTERN BANKSBANK OF SLIP WITHIN THE WEBSTER STREET PROPERTY SOIL SAMPLESSAMPLE COLLECTED FROM

OF THE LOCATIONSLOCATION HAD DETECTABLE CONCENTRATIONSCONCENTRATION OF PCBS THE SAMPLE CONCENTRATIONSCONCENTRATION RANGED

FROM NONDETECTED TO 143 FIGKG FOR TOTAL PCBSPCB OR NONDETECTED TO 6200 RIGKG OC THESE

CONCENTRATIONSCONCENTRATION ARE WELL BELOW MTCA METHOD CLEANUP LEVEL FOR INDUSTRIAL LAND USE OF

10000 RIGKG OR SQS OF 12000 ITGKG OC

THESE SAMPLE RESULTSRESULT ARE ALSO WELL BELOW THE RESULTSRESULT REPORTED BY THE CITY OF SEATTLE IN 2004

FOR SAMPLESSAMPLE COLLECTED IN OR ALONG THE BANKSBANK OF SLIP JUST BELOW THE WEBSTER STREET PROPERTY

BOUNDARY IN PARTICULAR SAMPLESSAMPLE FSO5BKO6 FSO6BKO6 FSO7BKO6 AND FSO8BKO6

DUPLICATE OF FSO7BKO6 WERE COLLECTED WITHIN TO 10 FEET NORTHEAST OF SAMPLE BK06

COLLECTED IN JULY OF 2004 BY THE CITY OF SEATTLE SEE TABLE 1 THE FS SAMPLE CONCENTRATIONSCONCENTRATION

RANGED FROM 29 TO 143 TGKG TABLE 2 BY CONTRAST SAMPLE BK06 WHICH IS LOCATED JUST

OUTSIDE OF THE WEBSTER STREET PROPERTY BOUNDARY HAD DETECTED CONCENTRATION OF 7800

TGKG TABLE 1 BASED ON THESE RESULTSRESULT IT APPEARSAPPEAR THAT THE PCBSPCB FOUND IN THE VICINITY OF BK
06 MAY HAVE BEEN LOCALIZED CONCENTRATION AND DOESDOE NOT NECESSARILY EXTEND TO THE WEBSTER

STREET PROPERTY

IN ADDITION PCB CONCENTRATIONSCONCENTRATION APPEAR TO DECREASE CONSIDERABLY FOR SAMPLESSAMPLE LOCATED FURTHER

INLAND AND AWAY FROM THE BANK OF SLIP COMPARED WITH THOSE COLLECTED BELOW THE TOP OF THE

BANK SAMPLESSAMPLE COLLECTED BY THE CITY OF SEATTLE RESULTSRESULT FOR CITY OF SEATTLE SAMPLESSAMPLE BS02

THROUGH BSO5 LOCATED IN OR AROUND BANK OF SLIP RANGED FROM 790 TGKG TO 4700 IGKG

BK02 AVERAGE OF FIELD DUPLICATES BY COMPARISON SAMPLE CONCENTRATIONSCONCENTRATION FOR FSO1BKO2

THROUGH FSO4BKO5 WHICH ARE LOCATED AT LEAST 10 TO 20 FEET UPLAND FROM THE TOP OF THE BANK

OF SLIP RANGED FROM NONDETECT TO 107 ITGKG FSO4BKO5

REFERENCE

INTEGRAL CONSULTING INC 2004 LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA CRWSE AND

DATA REPORT SUBMITTED TO USEPA REGION 10 SUBMITTED BY CITY OF SEATTLE AND KING

COUNTY PREPARED BY INTEGRAL CONSULTING INC NOVEMBER 10 2004

ATTACHMENT

SAMPLING AND QUALITY ASSURANCE PROJECT PLAN CH2M HILL APRIL 2005

LABORATORY ANALYSISANALYSI REPORTSREPORT
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APRL 2005 SOIL SAMPLE LOCATIONSLOCATION

2004 CITY OF SEATTLE BANK SAMPLE LOCATION

OUTFALLSOUTFALL

PARCEL BOUNDARY

50 130 FEET

FIGURE 2
SOI SAMPE LOCATIONSLOCATION
WEBSTER STREET PROPERTY PCB SOIL SAMPLING
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TABLE
CITY OF SEATTLE PCB SOIL SAMPLE RESULTSRESULT SAMPLED JULY 2004

PCB SOIL SAMPLING AT WEBSTER STREET PROPERTY

SAMPLE ID BKO1 BK02 BK07 BK02AVG OK08 BK03 BK04 BK05 BK06LOCATION ID 6KOL BK02 BK02FSBK02F BK02AVG BK02FR BK03 BK04 BK05 BK06SAMPLE DATE 7204 7204 7204 7204 7204 72104 7204 71204 7204CHEMICAL REGULATOIYGROUP COMPOUND UNITSUNIT STANDARDCONV TOTAL ORGANIC CARBON PERCENT 0958 823 11 10 939 175 392 495 194PCBSPCB AROCLOR 1016 UGFKG 500 440 240 27 68 62 120PCBSPCB AROCLOR 1242 UGLKG 500 440 240 27 68 62 120

PCBSPCB AROCLOR 1248 UGKG 500 440 240 27 68 62 120PCBSPCB AROCLOR 1254 UGKG 13 2700 100 2000 470 480 860 3700PCBSPCB AROCLOR 1260 UGFKG 10 1100 500 710 380 310 440 4100PCBSPCB AROCLOR 1221 UGKG 500 440 240 27 68 62 120

PCBSPCB AROCLOR 1232 UGKG 500 440 240 27 68 62 120PCBSPCB TOTAL PCBSPCB UGKG 10000 23 3800 5600 4700 2710 850 790 1300 7800PCBSPCB TOTAL PCBSPCB OC UGKG OC 12000 2400 47000 28900 48600 20200 26300 402000

NOT DETECTED AT THE DETECTION LIMIT INDICATEDAVERAGE OF FIELD DUPLICATES

OC ORGANIC CARBON NORMALIZEDSUM OF ALL AROCLORSAROCLOR WHEN NO

AROCLOR IS DETECTED THE SINGLE HIGHEST DETECTION LIMIT IS REPORTED

WHEN ONE OR MORE INDIVIDUAL ARCLORSARCLOR ARE DETECTED ONLY THE DETECTED CONCENTRATIONSCONCENTRATION ARE SUMMEDMODEL TOXICSTOXIC CONTROL ACT METHOD SOIL CLEANUP LEVELSLEVEL FOR INDUSTRIAL LAND WAC 173340 TABLE 745 1 PCB MIXTURESMIXTURE TOTAL VALUE FOR ALL PCBSWASHINGTON STATE SEDIMENT MANAGEMENT STANDARDSSTANDARD SMS SEDIMENT QUALITY STANDARDSSTANDARD SQS WAC 173204320



TABLE
PCB SOIL SAMPLE RESULTSRESULT ANALYZED APRIL 18 2005

PCB SOIL SAMPLING AT

WEBSTER STREET PROPETY

SAMPLE ID

SAMPLE DATE

FSOIBKO2
07APR05

FSO2BK03
07 APR 05

FSO3BKO4
07APR05

FSO4BK05
07APR05

FSO5BKO6
07APR05

FSDGBKO6
07APROS07APRO

FSO7BKO6
07APR05

FSO8BKO6
07APR05

FSO7AV

CHEMICAL REGULATORYGROUP COMPOUND UNITSUNIT STANDARDCONV TOTAL SOLIDSSOLID PERCENT 9040 8720 9210 8630 8800 9290 8760 8910 8835CONV TOTAL ORGANIC CARBC PERCENT 333 50 124 126 144 154 455 314 385PCBS AROCLORLOI6 UGKG 16 16 16 17 16 16 16 16

PCBSPCB AROCLOR 1221 UGKG 16 16 16 17 16 16 16 16

PCBSPCB AROCLOR 1232 UGKG 16 16 16 17 16 16 16 16

PCBSPCB AROCLOR 1242 UGKG 16 16 16 17 16 16 16 16

PCBSPCB AROCLOR 1248 UGKY 16 16 16 17 16 16 16 16

PCBSPCB AROCLOR 1254 UGKG 16 32 16 83 16 16 43 22 325

PCBSPCB AROCLOR 1260 UGKG 36 61

16 24 32 29 100 79 895

PCBSPCB TOTAL PCBSPCB UGLKG 10000 36 93 16 107 32 29 143 101 122

PCBSPCB TOTAL PCBSPCB OC UGKG OC

12000 1081 6200 1290 8492 2222 1883 3143 3217 3180

NOT DETECTED AT

THE DETECTION LIMIT INDICATED

OC ORGANIC CARBON NORMALIZED

ASUM OF ALL AROCLORS WHEN NO

AROCLOR IS DETECTED THE SINGLE HIGHEST DETECTION LIMIT IS REPORTED

WHEN ONE OR MORE INDIVIDUAL ARCLORSARCLOR ARE

DETECTED ONLY THE DETECTED CONCENTRATIONSCONCENTRATION ARE SUMMEDMODEL TOXICSTOXIC CONTROL ACT METHOD SOIL CLEANUP LEVELSLEVEL FOR INDUSTRIAL LAND WAC 173340 TABLE 7451 PCB MIXTURESMIXTURE TOTAL VALUE FOR ALL PCBSWASHINGTON STATE SEDIMENT MANAGEMENT STANDARDSSTANDARD SMS SEDIMENT QUALITY STANDARDSSTANDARD SOS WAC 173204320DFSOSBKO6 IS FIELD DUPLICATE OF FSO7BKO6 FS07AVE IS THE AVERAGE OF THE TWO
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10 INTRODUCTION

THE PURPOSE OF THISTHI SAMPLING AND QUALITY ASSURANCE PROJECT PLAN SAP IS TO DESCRIBE THE

FIELD ACTIVITIESACTIVITIE AND QUALITY ASSURANCEQUALITY CONTROL QAQC PROTOCOLSPROTOCOL NEEDED TO CONDUCT

SOIL INVESTIGATION AT THE WEBSTER STREET PROPERTY LOCATED AT 7343 EAST MARGINAL WAY
SEATTLE WASHINGTON FIGURE 1
THE WEBSTER STREET PROPERTY IS 4ACRE PROPERTY OWNED BY FIRST SOUTH PROPERTIESPROPERTIE LLC IT IS

ALSO KNOWN AS THE FIRST SOUTH PROPERTIESPROPERTIE ARID PARCEL F THE PROPERTY
IS ZONED INDUSTRIAL IT

IS LOCATED NORTH OF BOEING PLANT BETWEEN SLIP AND EAST MARGINAL WAY ADJACENT PROPERTY

OWNERSOWNER INCLUDE THE BOEING COMPANY TO THE SOUTH AND CROWLEY MARINE SERVICESSERVICE CROWLEY

TO THE WEST CROWLEY OWNSOWN SLIP AND UP TO 10 FEET OF THE MEAN HIGH WATER MARK ALONG THE

EASTERN BANK OF SLIP ADJACENT TO WEBSTER STREET PROPERTY THE WEBSTER STREET PROPERTY IS

CURRENTLY USED FOR SHORT AND LONGTERM EQUIPMENT AND TRUCK TRAILER STORAGE BY EMERALD

SERVICESSERVICE INC NO INDUSTRIAL PROCESSESPROCESSE OR BUILDINGSBUILDING ARE PRESENT AT THE SITE AN OFFICE TRAILER IS

LOCATED ON THE PROPERTY

RECENT SAMPLING CONDUCTED BY THE CITY OF SEATTLE IN AND AROUND SLIP HAS FOUND ELEVATED

CONCENTRATIONSCONCENTRATION OF POLYCHIORINATED BIPHENYLSBIPHENYL PCBSPCB ALONG THE BANK BELOW THE WEBSTER STREET

PROPERTY AT THE REQUEST OF ECOLOGY SOIL SAMPLESSAMPLE WIFI BE COLLECTED AT THE WEBSTER STREET

PROPERTY IN AN ATTEMPT TO DETERMINE IF PCBSPCB ARE PRESENT ON THE WEBSTER STREET PROPERTY

THISTHI SAP HAS BEEN PREPARED ACCORDING TO THE GUIDELINESGUIDELINE FOR PREPARING QUALITY ASSURANCE

PROJECT PLANSPLAN FOR ENVIRONMENTAL STUDIESSTUDIE ECOLOGY FEBRUARY 2001

10 PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION

FOLLOWING IS DESCRIPTION OF PREVIOUSPREVIOU INVESTIGATIONSINVESTIGATION CONDUCTED AT THE WEBSTER STREET

PROPERTY AS WELL AS ADJACENT SLIP BANK AND SEDIMENTS

HART CROWSER PCB SAMPLING 1989

AS PART OF THE 1989 ENVIRONMENTAL SITE ASSESSMENT CONDUCTED BY FIRST SOUTH PROPERTIESPROPERTIE

LLC ONE SOIL SAMPLE AND ONE GROUNDWATER SAMPLE WERE COLLECTED AND ANALYZED FOR PCBSPCB
AT THE WEBSTER STREET PROPERTY SAMPLE HC3 WAS LOCATED ON THE EASTERN PORTION OF THE

WEBSTER STREET PROPERTY THERE WERE NO DETECTIONSDETECTION OF PCBSPCB IN EITHER THE SOIL OR GROUNDWATER

SAMPLED AND ANALYZED FROM HC3 IN 1989 HART CROWSER 2005

MISCELLANEOUSMISCELLANEOU SAMPLING AT SLIP AND PARCELSPARCEL AND 19891991

AS REPORTED IN HART CROWSERSCROWSER FEBRUARY 2005 MEMORANDUM HART CROWSER 2005 OTHER

SOIL GROUNDWATER ARID SEDIMENT SAMPLING AND ANALYSISANALYSI OCCURRED ON NEARBY PROPERTIESPROPERTIE AND

IN SLIP BETWEEN 1989 AND 1991 PCB ANALYSESANALYSE WERE CONDUCTED ON SEVERAL SURFACE AND

SUBSURFACE SOIL AND GROUNDWATER SAMPLESSAMPLE FROM PARCELSPARCEL AND ALONG WESTERN BANK OF SLIP

AND SEDIMENT SAMPLESSAMPLE FROM SLIP 4 PCBSPCB WERE DETECTED IN THE SEDIMENT SAMPLESSAMPLE IN SLIP

AND SOIL SAMPLESSAMPLE FROM PARCEL AND F NONE OF THE GROUNDWATER SAMPLESSAMPLE ANALYZED FROM

PARCELSPARCEL OR HAD DETECTABLE CONCENTRATIONSCONCENTRATION OF PCBSPCB HART CROWSER 2005 POTENTIAL

SOURCESSOURCE OF PCBSPCB IN THE SEDIMENTSSEDIMENT AT THE HEAD OF SLIP WERE ATTRIBUTED TO PAST OUTFALL
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DISCHARGESDISCHARGE FROM SEATTLE CITY LIGHTSLIGHT GEORGETOWN STEAM PLANT FACILITY AND BOEING INDUSTRIAL

FACILITIESFACILITIE HART CROWSER 2005

TPH INDEPENDENT REMEDIAL ACTION 1991 THROUGH 1997

IN 1991 ART INDEPENDENT REMEDIAL ACTION WAS COMPLETED AT THE SITE WHICH CONSISTED OF

GROUNDWATER AND SOIL QUALITY ASSESSMENT ALONG WITH REMOVAL OF FIVE UNDERGROUND STORAGE

TANKSTANK UST AND ASSOCIATED CONTAMINATED SOILSSOIL HART CROWSER 1996 ADDITIONAL CLEANUPSCLEANUP
WERE CONDUCTED BETWEEN 1991 AND 1996 ON OCTOBER 21 1997 ECOLOGY ISSUED NO FURTHER

ACTION LETTER NFA TO FIRST SOUTH PROPERTIESPROPERTIE LLC OWNER OF THE WEBSTER STREET PROPERTY

ECOLOGY 1997 ACCORDING TO THE NFA LETTER THE PROPERTY WAS CLEANED IN ACCORDANCE WITH

MTCA REQUIREMENTS HOWEVER THE NFA LETTER STIPULATED THAT GROUNDWATER AT THE SITE MUST

BE SAMPLED AND ANALYZED FOR TPHDIESEL SEMIANNUALLY UNTIL TPH CONCENTRATIONSCONCENTRATION IN ALL ON
SITE MONITORING WELLSWELL FALL BELOW THE MTCA METHOD CLEANUP LEVEL OF MGL FOR FOUR

CONSECUTIVE SAMPLING EVENTS IN LETTER ISSUED BY ECOLOGY DATED MAY 1998 ECOLOGY
DETERMINED THAT THE GROUNDWATER MOMTORING REQUIRED BY THE 1997 NFA LETTER HAS

SUCCESSFULLY DEMONSTRATED THAT TPH REMAINING IN THE SOIL AT THE SITE DOESDOE NOT POSE THREAT

TO HUMAN HEALTH OR THE ENVIRONMENT

CITY OF SEATTLE LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA BOUNDARY
DEFINITION PCB SAMPLING 2004

IN JULY 2004 SIX BANK SEDIMENT SAMPLESSAMPLE BKUI THROUGH BK06 WERE COLLECTED BY THE CITY OF

SEATTLE ON PROPERTIESPROPERTIE BELONGING TO CROWLEY BKUI THROUGH BK05 AND BOEING BK06
THESE SAMPLESSAMPLE WERE LOCATED ALONG THE EASTERN BANK OF SLIP BELOW THE WEBSTER STREET

PROPERTY AT BANK ELEVATION OF 10 FEET MEAN LOWER LOW WATERMARK MLLW THE SAMPLESSAMPLE
WERE ANALYZED FOR PCB AROCLORSAROCLOR AND MERCURY THE PURPOSE OF THE SAMPLING WAS TO

DETERMINE WHETHER THE BANKSBANK ARE SOURCESSOURCE OF CONTAMINATION TO SEDIMENTSSEDIMENT IN THE SLIP INTEGRAL
JULY 2004 THE TOP OF BANK ELEVATION IN SLIP IS APPROXIMATELY 12 TO 16 FT MLLW THE
LOCATIONSLOCATION OF THESE BANK SAMPLESSAMPLE AS WELL AS SURFACE SEDIMENT SAMPLESSAMPLE COLLECTED WITHIN SLIP
ARE SHOWN ON FIGURE 2 AS NOTED IN THE INTEGRALSINTEGRAL JANUARY 2005 REPORT LIT THE VICINITY OF THE

SOUTHEAST SLIP SHORELINE WHERE BANK SAMPLESSAMPLE EXCEEDED SQS AT 10 FEET MLLW THE

FILLNATIVE INTERFACE GENERALLY OCCURSOCCUR AT ELEVATIONSELEVATION RANGING FROM TO 11 FEET MLLW
THEREFORE THE BANK SAMPLESSAMPLE COLLECTED MAY REPRESENT FILL MATERIAL OR SOME MIXTURE OF FILL

MATERIAL AND SEDIMENTARY DEPOSITS FIELD OBSERVATIONSOBSERVATION BY SAMPLING PERSONNEL NOTED

POSSIBLE FILL MATERIAL IN BANK SAMPLESSAMPLE INTEGRAL JANUARY 2005

THE SAMPLE RESULTSRESULT WERE COMPARED TO THE WASHINGTON STATE SEDIMENT MANAGEMENT
STANDARDSSTANDARD SMS WAC 173204 NUMERICAL CRITERIA FOR SEDIMENT QUALITY STANDARDSSTANDARD SQS 12
MGKG ORGANIC CARBON FOR TOTAL PCBSPCB AND SMS DEANUP SCREENING LEVELSLEVEL CSL 65 MGKG
ORGANIC CARBON FOR TOTAL PCB5 PCBSPCB AT FOUR SAMPLING LOCATIONSLOCATION EXCEEDED THE SQS AND ONE

STATION BKO6 EXCEEDED THE CSL INTEGRAL JANUARY 2005 TABLE 1 STATION BKO6 IS LOCATED

ON THE BOEING PROPERTY JUST SOUTHWEST OF THE WEBSTER STREETBOEING PROPERTY LINE AND

APPROXIMATELY 10 FEET SOUTHEAST OF THE INTERSECTION OF THE CROWLEY SLIP AND BOEING

PROPERTY LINE SEACOR JANUARY 2005
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TABLE

CITY OF SEATTLE 2004 SLIP BANK SAMPLING RESULTSRESULT

WEBSTER STREET PROPERTY PCB SOIL SAMPLING

SAMPLE TOTAL TOTAL PCBSPCB TOTAL PCBSPCB SQS EF CSL EF

ORGANIC MGKGDRY MGKG
CARBON WI ORGANIC

CARBON

BKO1 096 0023 24

BKO2 823 38 47 MEAN OF 391

FIELD

DUPLICATE

BKO3 175 085 289 405

BKO4 392 079 486 168

BKO5 495 142 263 219

BKO6 194 78 402 3351 618

SQS EF EXCEEDARICE FACTOR CONCENTRATION SAMPLESEDIMENT QUALITY STANDARD OF 12

MGKG OC
CSL EF CONCENTRATION IN SAMPLECLEANUP SCREENING LEVEL OF 65 MGKG OC

10 DATA QUALITY OBJECTIVESOBJECTIVE

DATA QUALITY OBJECTIVESOBJECTIVE DQOSDQO ARE DEFINED AS THE QUALITATIVE AND QUANTITATIVE STATEMENTSSTATEMENT

THAT CHARACTERIZE THE DATA NEEDED TO SUPPORT PARTICULAR DATA USAGE THE OVERALL DQO FOR

THISTHI PROJECT IS TO DEVELOP IMPLEMENTATION PROCEDURESPROCEDURE THAT WILL PROVIDE DATA OF KNOWN AND

APPROPRIATE QUALITY FOR THE NEEDSNEED IDENTIFIED IN THE SAP

DATA QUALITY IS ASSESSED BY PARCC PARAMETERSPARAMETER IE PRECISION ACCURACY OR BIASBIA

REPRESENTATIVENESSREPRESENTATIVENES COMPLETENESSCOMPLETENES AND COMPARABILITY THE APPLICABLE QC PROCEDURE

QUANTITATIVE TARGET LIMITSLIMIT AND LEVELSLEVEL OF EFFORT FOR ASSESSING DATA QUALITY ARE DICTATED BY THE

INTENDED USE OF THE DATA AND THE NATURE OF THE ANALYTICAL METHODS THESE ARE LISTED IN TABLE

2 THE MEASUREMENT QUALITY OBJECTIVESOBJECTIVE MQOSMQO FOR THE QUANTITATIVE PARCC PARAMETERSPARAMETER

BIASBIA PRECISION AND COMPLETENESSCOMPLETENES ARE PROVIDED IN TABLE 3 DEFINITIONSDEFINITION OF THESE TERMSTERM

APPLICABLE PROCEDURESPROCEDURE AND LEVELSLEVEL OF EFFORT ARE DESCRIBED BELOW

BIASBIA IS MEASURE OF THE ERROR BETWEEN REPORTED TEST RESULTSRESULT AND THE TRUE SAMPLE

CONCENTRATION BECAUSE TRUE SAMPLE CONCENTRATIONSCONCENTRATION ARE NOT KNOWN BIASBIA IS USUALLY INFERRED

FROM RECOVERY DATA AS DETERMINED BY SAMPLE SPIKING KNOWN AMOUNT OF ANALYTE OR

SURROGATE CHEMICALLY SIMILAR TO THE ANALYTE IS ADDED TO THE SAMPLE AND PERCENT RECOVERY IS

CALCULATED AFTER ANALYSIS

REPRESERITATIVENESSREPRESERITATIVENES IS MEASURE OF HOW CLOSELY THE RESULTSRESULT REFLECT THE ACTUAL CONCENTRATION OR

DISTRIBUTION OF THE CHEMICAL COMPOUNDSCOMPOUND IN THE MATRIX SAMPLED SAMPLING PLAN DESIGN

SAMPLING TECHNIQUESTECHNIQUE AND SAMPLE HANDLING PROTOCOLSPROTOCOL FOR EXAMPLE FOR STORAGE PRESERVATION

AND TRANSPORTATION HAVE BEEN DEVELOPED AND ARE DISCUSSED IN SUBSEQUENT SECTIONSSECTION OF THISTHI
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DOCUMENT THE PROPOSED DOCUMENTATION WIFI ESTABLISH THAT PROTOCOLSPROTOCOL HAVE BEEN FOLLOWED

AND SAMPLE IDENTIFICATION AND INTEGRITY ASSURED FIELD BLANKSBLANK AND FIELD DUPLICATE SAMPLESSAMPLE
COLLECTED AT MINIMUM FREQUENCY OF PER SAMPLING EVENT OR PERCENT WHICHEVER IS MORE

FREQUENT WILL BE USED TO ASSESSASSES FIELD AND TRANSPORT CONTAMINATION AND METHOD VARIATION TO

ASSESSASSES LABORATORY CONTAMINATION LABORATORY METHOD BLANKSBLANK WILL BE RUN AT MINIMUM FRE

QUENCY OF PERCENT OF SAMPLES

COMPARABILITY EXPRESSESEXPRESSE THE CONFIDENCE WITH WHICH ONE DATA SET CAN BE COMPARED TO

ANOTHER DATA
COMPARABILITY WILL BE MAINTAINED USING STANDARD PROCEDURESPROCEDURE WHERE AVAILABLE

AS WELL AS CONSISTENT METHODSMETHOD AND UNITS THE APPLICABLE ANALYTICAL METHOD AND TARGET

DETECTION LIMITSLIMIT LISTED IN TABLE ARE CONSISTENT WITH THOSE ESTABLISHED IN THE LOWER DUUAMISH

WATERWAY SLIP EARLY ACTION AREA SAMPLING AND ANALYSISANALYSI PLAN FOR BOUNDARY DEFINITION INTEGRAL
MARCH 2004 SINCE DATA WILL BE COMPARED TO NUMERIC CRITERIA SET FORTH IN THE SEDIMENT

MANAGEMENT STANDARDSSTANDARD WAC 173204 AND THE MODEL TOXICSTOXIC CONTROLSCONTROL ACT MTCA WAC
173340 THE

TARGET DETECTION LIMITSLIMIT ARE AT OR BELOW THESE NUMERIC CRITERIA ACTUAL DETECTION

LIMITSLIMIT WILL DEPEND ON THE SAMPLE MATRIX AND WILL BE REPORTED AS DEFINED FOR THE SPECIFIC

SAMPLES

ACCURACY IS AN ASSESSMENT OF THE CLOSENESSCLOSENES OF THE MEASURED VALUE TO THE TRUE VALUE FOR

WASTEWATER SAMPLESSAMPLE THE
ACCURACY

OF CHEMICAL TEST RESULTSRESULT IS ASSESSED BY SPIKING SAMPLESSAMPLE
WITH KNOWN STANDARDSSTANDARD AND

ESTABLISHING THE AVERAGE RECOVERY FOR MATRIX SPIKE KNOWN
AMOUNTSAMOUNT OF STANDARD COMPOUND IDENTICAL TO THE COMPOUNDSCOMPOUND BEING MEASURED ARE ADDED TO

THE SAMPLE QUANTITATIVE DEFINITION OF AVERAGE RECOVERY ACCURACY IS GIVEN IN SECTION 92
ACCURACY MEASUREMENT WIFI BE CARRIED OUT WITH MINIMUM FREQUENCY OF IN 20 SAMPLESSAMPLE
ANALYZED

PRECISION OF THE DATA IS MEASURE OF THE DATA SPREAD WHEN MORE THAN ONE MEASUREMENT HAS

BEEN TAKEN ON THE SAME SAMPLE PRECISION CAN BE EXPRESSED AS THE RELATIVE PERCENT DIFFERENCE

RPD QUANTITATIVE DEFINITION OF RPD IS GIVEN IN SECTION 92 THE LEVEL OF EFFORT FOR

PRECISION MEASUREMENTSMEASUREMENT WILL BE MINIMUM OF IN 20 SAMPLES FOR SOIL AND WATER SAMPLESSAMPLE
ANALYTICAL PRECISION FOR ORGANIC ANALYTESANALYTE WILL BE ESTABLISHED PER MEASUREMENT OF MATRIX

SPIKE DUPLICATES FIELD DUPLICATE MEASUREMENTSMEASUREMENT WILL BE OBTAINED TO ASSESSASSES OVERALL PRECISION

COMPLETENESSCOMPLETENES IS MEASURE OF THE AMOUNT OF VALID DATA OBTAINED FROM THE ANALYTICAL

MEASUREMENT SYSTEM QUANTITATIVE DEFINITION OF COMPLETENESSCOMPLETENES IS GIVEN IN SECTION 92
UNDER PERFECT CONDITIONSCONDITION COMPLETENESSCOMPLETENES WOULD BE 100 PERCENT AN OVERALL COMPLETENESSCOMPLETENES GOAL
FOR THISTHI PROJECT HAS BEEN SET AT 95 PERCENT THE ACTUAL COMPLETENESSCOMPLETENES MAY VARY DEPENDING ON

THE NATURE OF THE SAMPLES THE COMPLETENESSCOMPLETENES OF THE DATA WILL BE ASSESSED DURING QC REVIEWS
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TABLE

APPLICABLE METHODSMETHOD AND REGULATORY LIMITSLIMIT

WEBSTER STREET PROPENY PCB SOIL SAMPLING

PARAMETER ANALYSISANALYSI MDL TGKG MRL SQS CSL MTCA
METHOD DRY WI JIGKG DRY MGKG MGKG METHOD

WT ORGANIC ORGANIC MGKG DRY

CARBON CARBON WEIGHT

TOTALPCBSA EPA 8082 013058 6B 12C 65C

TOTAL ORGANIC EPA 9060 002 DRY

CONTENT WT

SUM OF ALL AROCLORSAROCLOR INCLUDING AROCLORSAROCLOR 1016 1221 1232 1242 1248 1254 AND 1260 WHEN NO

AROCLOR IS DETECTED THE SINGLE HIGHEST DETECTION LIMIT WILL BE REPORTED WHEN ONE OR MORE

INDIVIDUAL AROCLORSAROCLOR ARE DETECTED ONLY THE DETECTED CONCENTRATIONSCONCENTRATION WILL BE SUMMED

REPORTED FOR INDIVIDUAL AROCLORS

SUM OF AROCLORSAROCLOR CORRECTED FOR ORGANIC CARBON CONTENT

MDL METHOD DETECTION LIMITS

MRL METHOD REPORTING LIMITS

EPA SW846 TEST METHODSMETHOD FOR EVALUATING SOLID WASTE PHYSICALCHEMICAL METHODSMETHOD 5W846

3RD EDITION MARCH 1986 AND REVISIONSREVISION US EPA

MTCA METHOD MODEL TOXCISTOXCI CONTROL ACT METHOD SOIL CLEANUP LEVELSLEVEL FOR UNRESTRICTED

LAND WAC 173340 TABLE 7401 PCB MIXTURESMIXTURE TOTAL VALUE FOR ALL PCBS

SQS WASHINGTON STATE SEDIMENT MANAGEMENT STANDARDSSMSSTANDARDSSM SEDIMENT QUALITY STANDARDSSTANDARD

SOS WAC 173204320

CSL SMS CLEANUP SCREENING LEVEL WAC 173204520

TABLE

MEASUREMENT QUALITY OBJECTIVESOBJECTIVE

WEBSTER STREET PROPERLY PCB SOIL SAMPLING

ANALYSISANALYSI BIASBIA FS PRECISION RPD COMPLETENESSCOMPLETENES

TOTAL PCBSPCB 50150 50 95

40 SAMPLING REQUIREMENTSREQUIREMENT SAMPLING DESIGN

AS DISCUSSED IN SECTION 20 PREVIOUSPREVIOU SAMPLING CONDUCTED ALONG THE BANK BELOW THE WEBSTER

STREET PROPERTY SAMPLESSAMPLE BKO2 THROUGH BKO6 SHOWED ELEVATED CONCENTRATIONSCONCENTRATION OF PCBS THE

OBJECTIVE OF THISTHI SOIL INVESTIGATION IS TO FURTHER IDENTIFY THE SOURCE OF THESE PCBS THE

SAMPLING STRATEGY FOR THISTHI INVESTIGATION ARE AS FOLLOWSFOLLOW

COLLECT SURFACE SOIL SAMPLESSAMPLE TO 10 CM AT LOCATIONSLOCATION NEAR BKO6 SAMPLE BKO6

LOCATED ON BOEING PROPERTY CLOSE TO THE WEBSTER STREETBOEING PROPERTY BOUNDARY
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HAD THE HIGHEST PCB CONCENTRATION AT 78 MGKG OR 402 MGKG OC THESE SAMPLESSAMPLE

WILL BE LOCATED WITHIN THE WEBSTER STREET PROPERTY BOUNDARY THE PURPOSE OF

COLLECTING THESE SAMPLESSAMPLE IS TO VERILY PREVIOUSPREVIOU SAMPLING RESULTSRESULT AND TO DETERMINE

WHETHER THISTHI COULD BE LOCALIZED HOT SPOT THE SAMPLESSAMPLE WILL BE ANALYZED FOR PCBSPCB
AND TOTAL ORGANIC CONTENT TOC

COLLECT ONE SURFACE SOIL SAMPLE TO 10 CM EACH ABOUT 10 FEET UPLAND FROM THE TOP OF

THE BANK AT LOCATIONSLOCATION CORRESPONDING TO BKO2 THROUGH BKO5 ACTUAL SAMPLING

LOCATIONSLOCATION WILL BE DETERMINED BY FIELD CONDITIONS THE PURPOSE FOR COLLECTING THESE

SAMPLESSAMPLE IS TO DETERMINE WHETHER THE UPLAND SOILSSOIL ON THE WEBSTER STREET PROPERTY ARE

SOURCESSOURCE OF PCBSPCB TO THE BANK THE SAMPLESSAMPLE WILL BE ANALYZED FOR PCBS

50 SAMPLING PROCEDURESPROCEDURE

THISTHI SECTION DESCRIBESDESCRIBE THE PROCEDURESPROCEDURE THAT FIELD PERSONNEL WILL USE TO COLLECT SAMPLESSAMPLE LABEL

AND PACKAGE SAMPLESSAMPLE AND MAINTAIN SAMPLING RECORDS SAMPLING PROCEDURESPROCEDURE ARE DETAILED IN

THE FOLLOWING SUBSECTIONS

51 SAMPLING LOCATIONSLOCATION

THE PROPOSED SAMPLING LOCATIONSLOCATION ARE SHOWN IN FIGURE 3 EACH OF THESE SAMPLESSAMPLE WILL BE

COLLECTED FROM TO 10 CM THESE SAMPLE LOCATIONSLOCATION WILL HAVE BEEN PREVIOUSLY MARKED THE

COORDINATESCOORDINATE OF EACH SAMPLE LOCATION WILL BE LOCATED AND RECORDED USING HANDHELD GPS FOR

FUTURE REFERENCE SAMPLE LOCATIONSLOCATION WILL ALSO BE DOCUMENTED WITH DIGITAL PHOTOGRAPHS

HORIZONTAL CONTROL FOR GPS WILL BE TO THE NORTH AMERICAN DATUM 1983 ADJUSTED IN 1991

NAD 8391 GROUND ELEVATIONSELEVATION VERTICAL WILL BE FROM THE NATIONAL GEODETIC VERTICAL

DATUM NGVD ALL COORDINATESCOORDINATE WILL BE RECORDED IN THE FIELD LOGBOOK

52 SAMPLE COLLECTION

THE SAMPLING PROCEDURESPROCEDURE ARE AS FOLLOWSFOLLOW

1 DON NITRILE GLOVESGLOVE PRIOR TO COLLECTION OF EACH SAMPLE

2 USE CLEAN STAINLESSSTAINLES STEEL SPOON TO COLLECT SOIL FROM DEPTH OF TO 10 CM PLACE SUFFICIENT

SOIL DIRECTLY INTO THE PRECLEANED SAMPLE JARSJAR PROVIDED BY THE ANALYTICAL LABORATORY AVOID

ANY LARGE ROCKSROCK PLANT MATERIAL OR OTHER MATERIAL THAT IS NOT REPRESENTATIVE OF THE SOIL

72 SAMPLING TOOL DECONTAMINATION

NO DECONTAMINATION WILL BE NECESSARY SINCE ALL SAMPLING TOOLSTOOL STAINLESSSTAINLES STEEL SPOONSSPOON WILL

BE SINGLEUSE DISPOSABLES

54 SAMPLE CONTAINERSCONTAINER PRESERVATION AND HOLDING TIMESTIME

TABLE PRESENTSPRESENT THE SAMPLE CONTAINERSCONTAINER PRESERVATION REQUIREMENTSREQUIREMENT AND HOLDING TIMESTIME THAT

WILL BE USED OR FOLLOWED FOR THISTHI INVESTIGATION
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TABLE

ANALYTICAL METHODSMETHOD CONTAINERSCONTAINER PRESERVATION AND HOLDING TIME REQUIREMENTSREQUIREMENT

WEBSTER STREET PROPERTY PCB SOIL SAMPLING

PARAMETER ANALYTICAL CONTAINER PRESERVATION HOLDING TIME

METHOD

TOTAL PCBSPCB EPA 8082 OZ WIDE MOUTH 20 14 DAYSDAY

GLASSGLAS JAR SOIL

TOC EPA 9060 OZ WIDE MOUTH 14 DAYSDAY

GLASSGLAS JAR

55 DOCUMENTATION AND FIELD OBSERVATIONSOBSERVATION

551 SAMPLE IDENTIFICATION AND LABELING

ALL SAMPLESSAMPLE WILL BE APPROPRIATELY LABELED FOR IDENTIFICATION AND TRACKING SAMPLE LABELSLABEL WILL

BE COMPLETED USING WATERPROOFINK PENSPEN AND AFFIXED TO CONTAINERSCONTAINER AT THE TIME OF SAMPLING

THE SAMPLE DESIGNATION NUMBER WILL INCLUDE IDENTIFIERSIDENTIFIER THAT FACIFITATE SAMPLE TRACKING THE

SAMPLE DESIGNATION NUMBERSNUMBER ARID THE PROPOSED LOCATIONSLOCATION ARE LISTED IN TABLE 5

TABLE

SAMPLE IDENTIFICATION AND PROPOSED SAMPLE LOCATIONSLOCATION

WEBSTER STREET PROPERTY PCB SOIL SAMPLING

SAMPLE IDENTIFICATION PROPOSED SAMPLE LOCATION

FSOIBKO2 SOIL SAMPLE COLLECTED 10 FEET UPLAND FROM TOP OF

BANK AT LOCATION CORRESPONDING TO BKO2

FSO2BKO3 SOIL SAMPLE COLLECTED 10 FEET UPLAND FROM TOP OF

BANK AT LOCATION CORRESPONDING TO BKO3

FSO3BKO4 SOIL SAMPLE COLLECTED 10 FEET UPLAND FROM TOP OF

BANK AT LOCATION CORRESPONDING TO BKO4

FSO4BKO5 SOIL SAMPLE COLLECTED 10 FEET UPLAND FROM TOP OF

BANK AT LOCATION CORRESPONDING TO BKO5

FS05BKO6 FIRST SOIL SAMPLE COLLECTED NEAR PREVIOUSPREVIOU SOIL

SAMPLE LOCATION BKO6

FSO611K06 SECOND SOIL SAMPLE COLLECTED NEAR SOIL SAMPLE

LOCATION BKO6

FSO7BKO6 THIRD SOIL SAMPLE COLLECTED NEAR SOIL SAMPLE

LOCATION BKO6

FSO8BKO6 FIELD DUPLICATE OF THIRD SAMPLE COLLECTED NEAR SOIL

SAMPLE LOCATION BKO6

EBOL EQUIPMENT BLANK

KCSLIP4 56291



TABLE

SAMPLE IDERIWICATION AND PROPOSED SAMPLE LOCATIONSLOCATION

WEBSTER STREET PROPERTY PCB SOIL SAMPLING

SAMPLE IDENTIFICATION PROPOSED SAMPLE LOCATION

IN ADDITION TO SAMPLE IDENTIFICATION SPACESSPACE ON THE LABEL ARE ALSO PROVIDED ON THE SAMPLE

IDENTIFICATION LABEL TO RECORD THE FOLLOWING INFORMATION AT THE TIME OF ACTUAL SAMPLE

COLLECTION

INITIALSINITIAL OF PERSONSPERSON COLLECTING THE SAMPLE

TIME OF SAMPLE COLLECTION TO THE NEAREST MINUTE

REQUESTED LABORATORY ANALYSESANALYSE

552 FIELD LOGBOOKSLOGBOOK

THE SAMPLING TEAM LEADER WIFI MAINTAIN FIELD LOGBOOK THAT CONTAINSCONTAIN ALL INFORMATION PERTI

NENT TO THE FSP THE LOGBOOK WILL INCLUDE AT MINIMUM

PROJECT NAME

PROJECT NUMBER

PERSONNEL

WEATHER CONDITIONSCONDITION

EQUIPMENT CALIBRATION AND DECONTAMINATION

HEALTH AND SAFETY MONITORING

PHOTOGRAPH LOG

SAMPLE DATA

LOCATION OF SAMPLE

DATE OF SAMPLE COLLECTION

TIME OF SAMPLE COLLECTION

TYPE OF SAMPLESSAMPLE TAKEN

SAMPLE IDENTIFICATION NUMBERSNUMBER

SAMPLING METHOD

PERSONNEL DECONTAMINATION PROCEDURESPROCEDURE

ALL MEMBERSMEMBER OF THE FIELD TEAM WILL USE THE LOGBOOK MAKE ENTRIESENTRIE IN INK THEN INITIAL AND DATE

EACH PAGE
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553 CORRECTIONSCORRECTION TO DOCUMENTATION

ALL ENTRIESENTRIE IN FIELD AND LABORATORY NOTEBOOKSNOTEBOOK WIFI BE WRITTEN IN WATERPROOF INK NO

ACCOUNTABLE SERIALIZED DOCUMENTSDOCUMENT WILL BE DESTROYED OR THROWN AWAY EVEN WHEN THEY ARE

ILLEGIBLE OR CONTAIN INACCURACIESINACCURACIE THAT REQUIRE REPLACEMENT DOCUMENT WHEN AN ERROR IS

MADE ON AN ACCOUNTABLE DOCUMENT THE PERSON WHO MADE THE ERROR WILL MAKE THE CORRECTION

BY CROSSING LINE THROUGH THE ERROR AND ENTERING THE CORRECT INFORMATION THE ERRONEOUSERRONEOU

INFORMATION SHOULD NOT BE OBLITERATED ANY SUBSEQUENT ERROR DISCOVERED ON AN ACCOUNTABLE

DOCUMENT SHOULD BE CORRECTED BY THE PERSON WHO MADE THE ENTRY ALL CORRECTIONSCORRECTION WILL BE

INITIALED AND DATED

554 CHAINOFCUSTODY AND SHIPMENT OF SAMPLESSAMPLE

THE MANAGEMENT OF SAMPLESSAMPLE COLLECTED IN THE FIELD SAMPLESSAMPLE INVOLVESINVOLVE SPECIFIC PROCEDURESPROCEDURE THAT

MUST BE FOLLOWED TO ENSURE FIELD SAMPLE INTEGRITY AND CUSTODY THE POSSESSION OF SAMPLESSAMPLE

MUST BE TRACEABLE FROM THE TIME THEY ARE COLLECTED THROUGH THE TIME THEY ARE ANALYZED BY THE

CONTRACT LABORATORY

THE CHAIN OF CUSTODY OF SAMPLE IS DEFINED BY THE FOLLOWING CRITERIA

THE SAMPLE IS IN PERSONSPERSON POSSESSION OR IS IN HISHER VIEW AFTER BEING IN HISHER

POSSESSION

THE SAMPLE WAS IN PERSONSPERSON POSSESSION AND WAS LOCKED UP OR TRANSFERRED TO

DESIGNATED SECURE AREA BY HIMHER

EACH TIME THE SAMPLESSAMPLE CHANGE HANDSHAND BOTH THE SENDER AND RECEIVER WILL SIGN AND DATE

CHAINOFCUSTODY FORM AND SPECIFY WHICH ITEMSITEM HAS CHANGED HANDS WHEN SAMPLE SHIP

MENT IS SENT TO THE LABORATORY THE TOP SIGNATURE COPY IS ENCLOSED IN PLASTIC WITH THE SAMPLE

DOCUMENTATION AND SECURED TO THE INSIDE OF THE SAMPLE SHIPMENT CONTAINERS THE SECOND

COPY OF THE CHAINOFCUSTODY FORM WIFI BE RETAINED IN THE PROJECT FILES CHAINOFCUSTODY

RECORD WILL BE COMPLETED FOR EACH SHIPPING CONTAINER

THE FOLLOWING INFORMATION IS INCLUDED ON THE CHAINOFCUSTODY FORM

SAMPLE NUMBER

SIGNATURE OF SAMPLER

DATE AND TIME OF COLLECTION

PROJECT NAME AND NUMBER

TYPE OF SAMPLE

NUMBER OF CONTAINERSCONTAINER

INCLUSIVE DATESDATE OF POSSESSION

SIGNATURE OF RECEIVER

IN ADDITION TO THE LABELSLABEL SEALSSEAL AND CHAINOFCUSTODY FORM OTHER SAMPLE TRACKING COMPO
NENTSNENT INCLUDE THE FIELD LOGBOOK SAMPLE REQUEST SHEET SAMPLE SHIPMENT RECEIPT AND LABORA
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TORY LOGBOOK BEFORE PACKAGING SAMPLESSAMPLE FIELD PERSONNEL WILL MAKE CERTAIN THAT THE EXTERIOR

OF THE SAMPLE CONTAINER IS CLEAN AND THAT THE SAMPLE LABEL IS LEGIBLE

THE REMAINING SAMPLESSAMPLE ARE TO BE HELD BY THE LABORATORY UNTIL FURTHER NOTICE

555 SAMPLE PACKAGING

WATERPROOF ICE CHESTSCHEST AND COOLERSCOOLER WILL BE USED AS CONTAINERS COOLERSCOOLER MAY BE PROVIDED BY

THE CONTRACTED LABORATORY SAMPLESSAMPLE ARE TO BE HANDDELIVERED TO THE LABORATORY THE FOLLOWING

SAMPLE PACKING PROTOCOL WILL BE FOLLOWED

THE OUTSIDE OF ANY WET SAMPLE BOTTLESBOTTLE WILL BE WIPED WITH PAPER TOWEL WETTED WITH

DISTILLED OR DEIONIZED WATER

THE COOLERSCOOLER WILL BE PACKED TO MINIMIZE MOVEMENT DURING TRANSPORT

DOUBLEBAGGED ICE WILL BE ADDED AS NECESSARY TO MAINTAIN AN INTERNAL COOLER

TEMPERATURE OF OR LOWER

SAMPLESSAMPLE WILL BE HANDDELIVERED TO ANALYTICAL RESOURCESRESOURCE INC ARI LOCATED IN TUKWILA

WASHINGTON THE ARI CONTACT INFORMATION IS AS FOLLOWSFOLLOW

ANALYTICAL RESOURCESRESOURCE INC

4611 S 134TH P1 TUKWILA WA 981683240

206 6956200 PHONE

206 6956201 FAX

ARI PROJECT MANAGER STEPHANIE LUCASLUCA

56 MANAGEMENT OF SAMPLINGDERIVED WASTE

DISPOSABLE MATERIALSMATERIAL GENERATED DURING THE SAMPLING ACTIVITIESACTIVITIE WILL BE LIMITED TO PERSONAL

PROTECTIVE EQUIPMENT PPE AND SINGLEUSE SAMPLING TOOL STAINLESSSTAINLES STEEL SPOONS ALL PPE

AND SAMPLING TOOLSTOOL WILL BE HANDLED AS SOLID WASTE AND DISPOSED OF ACCORDINGLY

60 QUALITY CONTROL SAMPLESSAMPLE

61 FIELD QUALITY ASSURANCEQUALITY CONTROL SAMPLESSAMPLE

FIELD QUALITY CONTROL SAMPLESSAMPLE COLLECTED WILL CONSIST OF ONE FIELD DUPLICATE SAMPLE AND ONE SET

OF MATRIX SPIKEMATRIX SPIKE DUPLICATE MSMSD SAMPLES

FIELD DUPLICATE SAMPLE

FIELD DUPLICATE SAMPLE WILL BE USED TO DETERMINE THE NATURAL VARIABILITY ASSOCIATED WITH THE

SAMPLING AREA SAMPLE HANDLING AND LABORATORY OPERATIONS BLIND FIELD DUPLICATE WILL BE

COLLECTED AT 5 OR ONE SAMPLE SINCE THE TOTAL NUMBER OF SAMPLESSAMPLE IS LESSLES THAN 10 OF THE

SURFACE SAMPLING STATIONS THE FILED DUPLICATE SAMPLE IS ASSIGNED AN UNIQUE NUMBER AND

WIFI NOT BE IDENTIFIED AS REPLICATESREPLICATE TO THE LABORATORY FIELD DUPLICATE SAMPLE WILL BE COLLECTED

AT THE SAME LOCATION FOLLOWING COLLECTION OF THE PRIMARY SAMPLE
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MATRIX SPIKEMATRIX SPIKE DUPLICATE MSIMSD SAMPLESSAMPLE

MSMSD SAMPLESSAMPLE WILL BE USED TO TEST MATRIX INTERFERENCE EFFECTSEFFECT ON LABORATORY ANALYSES

MSMSD SAMPLESSAMPLE WIFI BE COLLECTED AT 5 OR ONE SAMPLE SINCE THE TOTAL NUMBER OF SAMPLESSAMPLE
IS LESSLES THAN 10 OF THE SURFACE SAMPLING STATIONS

62 LABORATORY QUALITY ASSURANCELQUALITY CONTROL SAMPLESSAMPLE

EXTENSIVE AND DETAILED REQUIREMENTSREQUIREMENT FOR LABORATORY QC PROCEDURESPROCEDURE ARE PROVIDED IN THE

ANALYTICAL METHODSMETHOD THAT WILL BE USED FOR THISTHI PROJECT EVERY METHOD PROTOCOL INCLUDESINCLUDE

DESCRIPTION OF QC PROCEDURESPROCEDURE AND MANY INCORPORATESINCORPORATE ADDITIONAL QC REQUIREMENTSREQUIREMENT BY

REFERENCE TO SEPARATE QC CHAPTERS QC REQUIREMENTSREQUIREMENT INCLUDE CONTROL LIMITSLIMIT AND

REQUIREMENTSREQUIREMENT FOR CORRECTIVE ACTION IN MANY CASES

THE FREQUENCY OF ANALYSISANALYSI FOR LABORATORY CONTROL SAMPLESSAMPLE MATRIX SPIKE SAMPLESSAMPLE MATRIX SPIKE

DUPLICATESDUPLICATE OR LABORATORY DUPLICATESDUPLICATE AND METHOD BLANKSBLANK WIFI BE ONE FOR EVERY 20 SAMPLESSAMPLE OR

ONE PER EXTRACTION BATCH WHICHEVER IS MORE FREQUENT SURROGATE SPIKESSPIKE AND INTERNAL

STANDARDSSTANDARD WILL BE ADDED TO EVERY
FIELD SAMPLE AND QC SAMPLE AS REQUIRED CALIBRATION

PROCEDURESPROCEDURE WILL BE COMPLETED AT THE FREQUENCY SPECIFIED IN ACH METHOD DESCRIPTION AS

REQUIRED FOR EPA SW846 METHODSMETHOD PERFORMANCEBASED CONTROL LIMITSLIMIT HAVE BEEN ESTABLISHED

BY THE LABORATORY THESE AND ALL OTHER CONTROL LIMITSLIMIT SPECIFIED IN THE METHOD DESCRIPTIONSDESCRIPTION

WIFI BE USED BY THE LABORATORY TO ESTABLISH THE ACCEPTABIFITY OF THE DATA OR THE NEED FOR

REANALYSISREANALYSI OF THE SAMPLE LABORATORY CONTROL LIMITSLIMIT FOR RECOVERIESRECOVERIE OF SURROGATE COMPOUNDSCOMPOUND
MATRIX SPIKESSPIKE AND LABORATORY CONTROL SAMPLESSAMPLE AND FOR RELATIVE PERCENT DIFFERENCE OF MATRIX

SPIKE DUPLICATESDUPLICATE AND LABORATORY DUPLICATESDUPLICATE ARE PROVIDED IN TABLE 3

ARI THE LABORATORY PERFORMING THE ANALYSESANALYSE WIFI BE RESPONSIBLE FOR FOLLOWING THE QC
PROCEDURESPROCEDURE ESTABLISHED IN ARTSART QUALITY ASSURANCE DOCUMENT AS WILL AS THE QC REQUIREMENTSREQUIREMENT

ESTABLISHED BY THE ANALYTICAL METHOD AND AS DEFINED ABOVE QAQC REQUIREMENTSREQUIREMENT WILL MEET

OR EXCEED PROTOCOLSPROTOCOL SPECIFIED IN THE REFERENCED ANALYTICAL
METHOD

10 DATA MANAGEMENT

71 DOCUMENTATION AND RECORDSRECORD

LABORATORY FINAL DATA PACKAGE DOCUMENTATION WILL BE AS FOLLOWS FIELD DOCUMENTATION

REQUIREMENTSREQUIREMENT HAVE BEEN DESCRIBED IN SECTION 5

5 ANALYTICAL RESULTSRESULT FOR ENVIRONMENTAL SAMPLESSAMPLE AND FIELD QC SAMPLESSAMPLE FIELD DUPLICATE AND

EQUIPMENT BLANK THE TABLE WILL CONTAIN THE FOLLOWING FIELDSFIELD BATCH SAMPLEID DATE

ANALYZED DATE SAMPLED DATE LAB RECEIVED DATE EXTRACTED LAB SAMPLE NUMBER ANALYSISANALYSI

CLASSCLAS ANALYSISANALYSI SEQUENCE DILUTION FACTOR PARAMETER NAME CHEMICAL ABSTRACTSABSTRACT SERVICE

CAS NUMBER CONCENTRATION QUALIFIER METHOD DETECTION LIMIT MDL REPORTING LIMIT

MATRIX PERCENT MOISTURE UNITSUNIT LAB NAME AND ANALYTICAL METHOD IF THE FIELD IS NOT

APPLICABLE THEN IT MAY BE LEFT BLANK

6 INTERNAL LABORATORY QAQC SAMPLE RESULTSRESULT INCLUDING METHOD BLANK RESULTSRESULT LABORATORY

CONTROL SPIKESSPIKE RESULTSRESULT AND SURROGATE PERCENT RECOVERY THE FOLLOWING FIELDSFIELD SHOULD BE

LISTED BATCH DATE ANALYZED DATE EXTRACTED LAB SAMPLE NUMBER ANALYSISANALYSI CLASSCLAS ANALYSISANALYSI
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SEQUENCE DILUTION FACTOR PARAMETER NAME CAS NUMBER CONCENTRATION QUALIFIER MDL
REPORTING LIMIT MATRIX UNITSUNIT LAB NAME AND ANALYTICAL METHOD

3 METHOD BLANK ASSOCIATION LIST EACH METHOD BLANK SHOULD BE LISTED ALONG WITH ITS

ASSOCIATED ENVIRONMENTAL SAMPLE IDENTIFIERSIDENTIFIER AND LABORATORY IDENTIFIERS

72 DATA MANAGEMENT PROCEDURESPROCEDURE

DATA MANAGEMENT PROCEDURESPROCEDURE ARE CRUCIAL PART OF THE DATA MANAGEMENT SYSTEM

ESTABLISHED PROCEDURESPROCEDURE ARE NECESSARY TO ENSURE CONSISTENCY AMONG DATA SETSSET INTERNAL

DATABASE INTEGRITY AND VERIFIED USABLE DATA SET THE TASKSTASK AND PROCEDURESPROCEDURE THAT WILL BE

PERFORMED FOR ALL PROJECT DATA BEFORE THEY ARE ENTERED INCLUDE THE FOLLOWING

DATA MAPPING THE PROCESSPROCES BY WHICH THE COLLECTED ENVIRONMENTAL DATA ARE SELECTED

MARKED AND CORRECTLY NAMED FOR ENTRY INTO THE DATABASE

ELECTRONIC DATA INTERCHANGE TO FACILITATE DATA INTERCHANGE BETWEEN THE ANALYTICAL

LABORATORY AND THE DATA USER DETAILED SPECIFICATIONSSPECIFICATION WILL BE DEVELOPED FOR BOTH RECEIPT

AND DELIVERY OF ELECTRONIC DATA INCLUDING DATA IMPORTING AND DATA EXPORTING

DATA ENTRY AND VERIFICATION THE
PROCESSPROCES BY WHICH DATA ARE CORRECTLY ENTERED INTO THE

DATABASE INCLUDING DATA PREPARATION DATA IMPORT AND ENTRY AND DATA VERIFICATION

DATA PRESENTATION AND ANALYSIS DATA FROM THE DATABASE MAY BE PRESENTED IN TABULAR

FORMAT

DATA ADMINISTRATION EFFECTIVE ADMINISTRATION OF THE DATA MANAGEMENT SYSTEM WILL

REDUCE THE LIKELIHOOD OF ERRORSERROR AND ENSURE THE INTEGRITY OF THE DATABASE DATA

ADMINISTRATION TASKSTASK INCLUDE DATA REDUNDANCY CONTROL OPERATION AND MAINTENANCE OF THE

DATABASE DOCUMENTATION OF THE DATA MANAGEMENT PROCESSPROCES AND CLOSING OUT THE DATA

MANAGEMENT TASK IN BOTH INTERIM AND FINAL STAGESSTAGE OF COMPLETION

80 AUDITSAUDIT AND REPORTSREPORT

THE PROJECT MANAGER WIFI MONITOR AND AUDIT THE PERFORMANCE OF THE QA PROCEDURES AUDITSAUDIT

MAY BE SCHEDULED TO EVALUATE THE EXECUTION OF SAMPLE ID SAMPLE CONTROL COC PROCEDURESPROCEDURE
FIELD NOTEBOOKSNOTEBOOK SAMPLING PROCEDURESPROCEDURE AND FIELD MEASUREMENTS

IF QC AUDITSAUDIT RESULT IN DETECTION OF UNACCEPTABLE CONDITIONSCONDITION OR DATA THE PROJECT MANAGER WILL

BE RESPONSIBLE FOR INITIATING CORRECTIVE ACTION CORRECTIVE ACTIONSACTION MAY INCLUDE THE FOLLOWING

REANALYZING SAMPLESSAMPLE IF HOLDINGTIME CRITERIA PERMIT

RESAMPLING AND ANALYZING

EVALUATING AND AMENDING SAMPLING AND ANALYTICAL PROCEDURESPROCEDURE

ACCEPTING DATA WHILE ACKNOWLEDGING LEVEL OF UNCERTAINTY

DUE TO THE SHORT DURING OF THISTHI PROJECT AUDIT OF THE LABORATORY IS NOT ANTICIPATED
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80 DATA VALIDATION AND USABILITY

91 DATA REVIEW VALIDATION AND VERIFICATION REQUIREMENTSREQUIREMENT

FIELD DATA WILL BE VERIFIED DURING PREPARATION OF SAMPLESSAMPLE AND COCS FIELD DATA AND COCSCOC
WILL BE REVIEWED BY THE FIELD TEAM LEADER AFTER THE FIELD EFFORT IS COMPLETE AFTER FIELD DATA

ARE ENTERED INTO THE PROJECT DATABASE 100 VERIFICATION OF THE ENTRIESENTRIE WILL BE COMPLETED TO

ENSURE THE ACCURACY AND COMPLETENESSCOMPLETENES OF THE DATABASE ANY DISCREPANCIESDISCREPANCIE WILL BE RESOLVED

BEFORE THE FINAL DATA IS ISSUED

DATA REVIEWSREVIEW WILL BE PERFORMED AT TWO LEVELSLEVEL AT THE LABORATORY AND OUTSIDE THE LABORATORY

BY INDEPENDENT CHEMISTS AT THE LABORATORY 100 PERCENT OF THE RAW AND QUALITY CONTROL DATA

WILL BE REVIEWED ANALYTICAL DATA THAT ARE OUT OF SPECIFIED QUALITY ASSURANCE CONTROL LIMITSLIMIT

WILL BE FLAGGED AS ESTIMATED BY THE LABORATORY OUTSIDE THE LABORATORY 100 PERCENT OF THE

QUALITY CONTROL DATA WILL BE REVIEWED

92 RECONCILIATION WITH USER REQUIREMENTSREQUIREMENT

FOLLOWING VALIDATION THE DATA WILL BE ASSESSED BY THE PROJECT TEAM THE ASSESSMENT WILL

INCLUDE INCORPORATION OF THE DATA VALIDATION FINDINGSFINDING INTO THE DATABASE BY ENTRY OF DATA

QUALIFIERS THE ASSESSMENT WILL ALSO INCLUDE REVIEW OF QUANTITATIVE DQOSDQO ACCURACY PRECI

SION COMPLETENESSCOMPLETENES DETECTION LIMITSLIMIT AND THE PREPARATION OF SUMMARY REPORT TO PRESENT THE

DATA RESULTS THE FINAL REPORT WILL INCLUDE AN EVALUATION OF THE OVERALL ADEQUACY OF THE TOTAL

MEASUREMENT SYSTEMSSYSTEM WITH REGARD TO THE DQO OF THE DATA GENERATED THESE QUANTITATIVE

DQOSDQO ARE DEFINED BELOW

PRECISION

IF CALCULATED FROM DUPLICATE MEASUREMENTSMEASUREMENT THE RELATIVE PERCENT DIFFERENCE

CAN BE DEFINED AS FOLLOWSFOLLOW

RPD1C2OO
C12

WHERE

RPD RELATIVE PERCENT DIFFERENCE

C1 LARGER OF THE TWO OBSERVED VALUESVALUE

C2 SMALLER OF THE TWO OBSERVED VALUESVALUE

IF CALCULATED FROM THREE OR MORE REPLICATESREPLICATE USE RELATIVE STANDARD DEVIATION RSD RATHER THAN

RPD

RSD SLJX 100

WHERE

RSD RELATIVE STANDARD DEVIATION

STANDARD DEVIATION

MEAN OF REPLICATE ANALYSESANALYSE

KCSIIP4 56297



STANDARD DEVIATION IS DEFINED AS FOLLOWSFOLLOW

WHERE

STANDARD DEVIATION

YI MEASURED VALUE OF THE JTH REPLICATE

MEAN OF REPLICATED MEASUREMENTSMEASUREMENT

NUMBER OF REPLICATESREPLICATE

ACCURACY

FOR MEASUREMENTSMEASUREMENT WHERE MATRIX SPIKESSPIKE ARE USED PERCENT RECOVERY CAN BE

CALCULATED USING THE FOLLOWING FORMULA

OOXSU
WHERE

PERCENT RECOVERY

MEASURED CONCENTRATION IN SPIKED ALIQUOT

MEASURED CONCENTRATION IN UNSPIKED ALIQUOT

CSA ACTUAL CONCENTRATION OF SPIKE ADDED

FOR SITUATIONSSITUATION WHERE STANDARD REFERENCE MATERIAL SRM IS USED INSTEAD OF

OR IN ADDITION TO MATRIX SPIKESSPIKE THE
FOLLOWING FORMULA IS USED

IOOX
CSRTF

WHERE

R PERCENT RECOVERY

CM MEASURED CONCENTRATION OF SRM
CSRM ACTUAL CONCENTRATION OF SRM

COMPLETENESSCOMPLETENES

COMPLETENESSCOMPLETENES IS DEFINED AS FOLLOWSFOLLOW FOR ALL MEASUREMENTSMEASUREMENT

IOOX
LT

WHERE
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PERCENT COMPLETENESSCOMPLETENES

NUMBER OF MEASUREMENTSMEASUREMENT JUDGED VALID

TOTAL NUMBER OF MEASUREMENTSMEASUREMENT

DETECTION LIMIT

THE METHOD DETECTION LIMIT IS DEFINED AS FOLLOWSFOLLOW

MDL TNLAO99

WHERE

MDL METHOD DETECTION LIMIT

STANDARD DEVIATION OF THE REPLICATED ANALYSESANALYSE

TNL 1A099 STUDENTSSTUDENT TLEVEL AND STANDARD DEVIATION ESTIMATE WITH NI

DEGREE OF FREEDOM

100 REFERENCESREFERENCE

HART CROWSER JULY 17 1996 ADDITIONAL INDEPENDENT REMEDIAL ACTION REPORT FORMER

EVERGREEN MARINE LEASING PROPERTY PARCEL SEATTLE WASHINGTON PREPARED FOR CEDAR

GROVE COMPOSTING INC

ECOLOGY OCTOBER 21 1997 LETTER TO MARTEN BROWN LLP REGARDING REQUEST FOR NO

FURTHER ACTION DETERMINATION

ECOLOGY MAY 1998 LETTER TO HART CROWSER REGARDING COMPLETION OF GROUNDWATER

MONITORING

ECOLOGY FEBRUARY 2001 GUIDELINESGUIDELINE FOR PREPARING QUALITY ASSURANCE PROJECT PLANSPLAN FOR

ENVIRONMENTAL STUDIES PUBLICATION NO 0103003 REVISION OF PUBLICATION NO 9116

INTEGRAL CONSULTING INC MARCH 2004 LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

SAMPLING AND ANALYSISANALYSI PLAN FOR BOUNDARY DEFINITION PREPARED FOR CITY OF SEATTLE AND KING

COUNTY WA

INTEGRAL CONSULTING INC JULY 2004 LOWER DUWAMISH WATERWAY SLIP EARLY ACTION AREA

SAMPLE ALTERATION FORM PREPARED FOR CITY OF SEATTLE AND KING COUNTY WA

INTEGRAL CONSULTING INC JANUARY 14 2005 LOWER DUWAMISH WATERWAY SLIP EARLY ACTION

AREA REVISED DRAFT TECHNICAL MEMORANDUM ON PROPOSED BOUNDARY OF THE REMOVAL ACTION

PREPARED FOR CITY OF SEATTLE AND KING COUNTY WA

SEACOR INTERNATIONAL INC FAX TO CRAOWLEY MARINE SERVICESSERVICE DATED JANUARY 31 2005 LOCATION

SURVEY FOR SAMPLE BKO6

HART CROWSER FEBRUARY 22005 MEMORANDUM REGARDING ENVIRONMENTAL REVIEW PCBSPCB
PARCEL E WEBSTER STREET PROPERTY SEATTLE WASHINGTON 1715700
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